The standard deviations of capital flows to emerging countries are 80 percent higher than those to developed countries. First, we show that very little of this difference can be explained by more volatile fundamentals or by higher sensitivity to fundamentals. Second, we show that most of the difference in volatility can be accounted for by three characteristics of capital flows: (i) capital flows to emerging countries are more subject to occasional large negative shocks ("crises") than those to developed countries, (ii) shocks are subject to contagion, and (iii) -the most important one -shocks to capital flows to emerging countries are more persistent than those to developed countries. Finally, we study a number of country characteristics to determine which are most associated with capital flow volatility. Our results suggest that underdevelopment of domestic financial markets, weak institutions, and low income per capita, are all associated with capital flow volatility.
I. Introduction
One of the most studied subjects in open macroeconomics is the determinants of capital flows. In general, most papers are concerned with the estimation of the following regression: and where in the right hand side several time and cross sectional controls are introduced, such as GDP growth, real exchange rates, the international interest rate, terms of trade, availability of international funds, some measure of credit constraints, etc. In this context, almost the entire literature focuses on the properties of A, such as what the signs and significance of the coefficients are, which the most important determinants are, etc. In this paper, we take a different perspective: we concentrate on the explanatory power of fundamentals and on the properties of the residuals, i.e. the portion of capital flows that is unexplained by fundamentals.
This new dimension allows us to uncover a pattern that has escaped the literature: the fundamentals have some explanatory power for capital flows (the R-squares of the regressions are not zero) but this explanatory power is quite small, especially when considering that problems of endogeneity and omitted variables likely imply that we are overestimating the explanatory power of these variables; furthermore, the ratio of standard deviations between emerging country residuals and developed countries residuals is very stable to different measures of capital flows, controls for domestic and external shocks, and non-linearities and asymmetries. We find that capital flows to emerging countries are 80 percent more volatile than those to developed economies, and controlling for a series of macroeconomic variables we are able to reduce this ratio to 62 percent. On the other hand, we find that non-fundamental variables, such as outliers, lags, and contagion effects, are able to reduce this ratio to 16 percent.
B. Volatility: A first pass.
In this section we document the excess volatility that is present in the capital flows to emerging countries, to then explore its determinants in the rest of the paper. In Figure 1 we show the standard deviation of capital flows as a percentage of GDP, calculated country by country. Table 1 shows the standard deviation of capital flows for each of the two groups. Capital flows as a percentage of GDP in emerging countries are 80 percent more volatile than those to developed countries. In addition, capital flows to both groups of countries are left skewed, substantially more so for emerging countries. 
What are the possible explanations for this pattern? There are at least three possible explanations:
First, emerging countries might be hit by fundamental shocks that have different stochastic properties than those that affect developed countries and the capital flows might just reflect those properties.
Second, capital flows to emerging and developed countries might respond differently to similar fundamental shocks. Third, emerging countries might be subject to larger sources of non-fundamental shocks, such as crises, persistence, and contagion.
With respect to the first explanation, emerging countries could be on average subject to larger and more left skewed fundamental shocks. Indeed, on average, emerging economies are subject to larger and more skewed shocks in terms of inflation, interest rates, real exchange rates, output, and terms of trade. In this case, the difference in the characteristics of capital flows should be reflected in differences in the behavior of fundamentals. We study this possibility, including the role of non-linearities and asymmetries in explaining the higher volatility of capital flows.
With respect to the second explanation, emerging countries might respond more than developed countries to similar fundamental shocks. In this case, there should be a difference in the sensitivity of flows to fundamentals. For example, there is a large literature that studies the amplification of shocks when financial markets are less developed, such amplification means that capital flows would be more volatile for the same shocks.
Finally, maybe there are other, non-fundamental shocks that explain the difference in volatility. In this case, we should find differences in the behavior of the portion of capital flows that is unexplained by fundamental shocks (i.e. residuals). We analyze a number of possibilities: crises (left skewed residuals), contagion (correlated residuals), and persistence of shocks (lags).
In this paper we provide two complementary types of evidence. First, which factors account for the standard deviation of capital flows in emerging and developed countries (panel regressions)? The purpose of this exercise is to decompose the ratio of the standard deviations to determine the relative weight of the explanations mentioned in the previous paragraphs. These are not variance decompositions because the regressors are not orthogonal, but the decomposition will be informative.
Second, what characteristics of emerging countries lead to higher volatility of capital flows (crosssectional volatility regressions)?
Our interpretation of the excess volatility of emerging countries is that there exists a specification problem, and that the higher standard deviation reflects omitted variables. This is almost a tautological interpretation, but one that guides us in the empirical strategy that we follow in the following sections.
We will introduce variable by variable, and test "theory" by "theory," trying to reduce the excess volatility of residuals from 80 percent to close to zero.
III. Volatility and fundamentals

A. Domestic factors
There are many fundamental variables that can have an effect on capital flows: terms of trade shocks, productivity shocks, time preference shocks, initial endowments, etc. Although it is impossible to construct a large panel that includes emerging countries with all relevant fundamentals, it is likely that those fundamentals be reflected in macroeconomic variables (for example, productivity shocks in GDP and time preference shocks in interest rates). We consider GDP, inflation, interest rate, exchange rates, and terms of trade. Obviously, if we tried to identify causation we would face a problem of endogeneity and omitted variables. But our objective is not to resolve the problem of identification but to determine to what extent fundamental variables could be responsible for the volatility of capital flows. Since we find that these variables "explain" very little of the volatility of capital flows, the possible existence of reverse causation and omitted variables suggests that in reality fundamental shocks account for even less of the volatility of capital flows than implied by our low R 2 s.
We estimate panel regressions of the form
where X i,t are the controls or macroeconomic variables. We restrict the coefficients A i to be the same within the two groups of countries since we do not have enough data to estimate country specific coefficients. However, by allowing the coefficients to differ between emerging and developed countries, we allow for different sensitivities to play a role in explaining the higher volatility of capital flows to emerging countries.
Note that this is a reduced form representation and, therefore, no interpretation to the coefficients A i should be given. Clearly, several of the variables that we include in the right hand side are endogenous to capital inflows, such as the interest rate and the exchange rate. Therefore, the estimation of A i suffers from simultaneous equations bias. However, in this paper we are concerned with the possible explanatory power of the fundamentals and with the properties of the residuals, not with the coefficients per se. By projecting the capital flows into the endogenous variables we tend to maximize their explanatory power, reducing the standard deviation of the residuals to a minimum. As a result, the "true" explanatory power of any set of fundamentals we consider should be between zero and the result we report. Table 2 reports the results of running the regression for different sets of macroeconomic variables.
We included the macroeconomic variables one by one to try to understand their incremental effect on the overall variance, standard deviation, and skewness. The control variables are GDP per capita (in logs), the exchange rate depreciation, inflation rate, the domestic interest rate, and the terms of trade measure by both the price of imports or price of exports (in logs). The first row in Table 2 is our benchmark -where we control for fixed effects only. 6 From the second to the sixth rows we introduce macroeconomic variables one by one into the specification. 7 For 4 The regressions are balanced, in the sense that we only use observations for which all control variables are available. So the number of observations is the same in all specifications.
4,5
5
We tried including growth rate of GDP and growth rate of terms of trade instead of levels, obtaining the same results.
6
In principle, to compute the standard deviation of capital flows for the countries in each group we would not need to include a constant term for each country. However, in this case the standard deviation of the residual would reflect both the time series volatility within each country and the crosssectional variation across countries. We do not believe that the latter is part of what is usually understood as volatility of capital flows. That is why we always include country fixed effects and the fixed effect regression is the benchmark against which we compare all the other regressions.
each group of countries, the first column is the fraction of the variance of the residuals that is explained relative to the specification in which we only have fixed effects (first row) 8 , the second column is the standard deviation of the residuals, and the third column is the skewness of the residuals. The first set of columns reports the results for developed countries, the second set of columns reports the results for emerging countries, and the last two columns are the ratio of the standard deviation and skewness of residuals for the two groups of countries.
The first result worth highlighting is that fundamentals may explain some of the capital flows volatility that we observe: the "R 2 " goes up to 5 percent for developed countries, and up to 20 percent for emerging countries. The second result, and the on which we will focus, is that the ratio of the standard deviation of residuals for emerging and developed economies is remarkably stable to the introduction of these fundamentals.
In Figure 2 , we summarize these results. We show the standard deviations of the residuals as well as the ratio of standard deviations for all the specifications. As can be appreciated, the standard deviation of residuals for emerging countries is reduced by around 10 percent, while the ratio of the standard deviations is reduced from 1.788 to 1.622.
The conclusion of this exercise is that even though domestic macroeconomic variables may have some explanatory power for capital flows; they contribute little to explaining the ratio of standard deviations across groups.
Finally, notice that the skewness of residuals is only slightly affected by the introduction of macroeconomic variables. It is interesting that the skewness associated with exchange rate depreciations is unable to explain the skewness in the data. One of the most obvious reactions to the stylized facts in the previous section is that crises might be an important component explaining the skewness and volatility of the capital flows to emerging countries. However, these results suggest that these effects cannot be accounted for by the skewness and volatility in macroeconomic variables. We come back to this point later. In summary, the higher volatility and skewness of capital flows to 7 We also estimated specifications in which unemployment is included. Because including unemployment reduced the sample significantly and it did not change the results at all, we decided to exclude those specifications. Results are available from the authors.
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This is more informative than R 2 since, given our focus on volatility, we are not interested in the fraction of the variance explained by fixed effects.
emerging countries cannot be accounted for a different behavior of, or different response to, macroeconomic variables. 
B. External Factors
Apart from domestic factors, capital flows should also depend on international factors, such as international interest rates. In this section, we control for the US real interest rate, constructed as the difference between the US short-run nominal interest rate and US inflation. In Table 3 the results are summarized. We run the same specifications run before, were we first introduce the real interest rate in the regression and then each of the macroeconomic variables is added one by one. In Table 3 we only present the results of the first and last of these regressions. We compare them to the benchmark and the regression with all the macroeconomic variables. The possibility of contagion may also be considered as an external factor, but in the absence of a clear fundamental counterpart, we consider contagion in the next section on statistical properties of capital flows. However, several theories of contagion have argued that it should be reflected in international interest rates; hence, at least in this sense the introduction of the US short-term interest rate is also controlling for contagion. External factors have very little explanatory power; the "R 2 " is only 1 percent for emerging countries and 0.2 percent for developed economies. Comparing the third and fourth rows it can also be concluded that international interest rate movements are already included in some of the macroeconomic variables that we considered in the previous sub-section. Once we account for domestic factors, the US interest rate increases the "R 2 " by less than 0.1 percent. This suggests that some of the explanatory power of domestic variables for emerging countries actually reflected the (limited) response to international interest rates. Including other external factors, such as output and inflation in G7 countries, or output, nominal exchange rate and inflation from the major trading partners also has (almost) no effects on the "R 2 " and the relative standard deviations. We included these variables one by one into the specification and the US interest rate was the one that performed best in terms of "R 2 ".
In summary, adding external factors to the regression does not affect significantly the standard deviation of capital flows, either the levels or the ratio between emerging and developed countries. The skewness of residuals is not affected either.
C. Non-Linearities
A third alternative worth exploring is the possibility of non-linear responses of capital flows to shocks to fundamentals. Such a response may account for both higher volatility and skewness. To account for this possibility we introduced non-linear terms in the regression. We introduced each of the macroeconomic variables in the regressions with a quadratic term to test for convexities and with an absolute value to test for asymmetries. We performed this exercise with each of the macroeconomic variables in each of the specifications. Non-linearities improved very little the "R 2 " of the regressions and they never reduced the ratio of the standard deviations bellow 1.612.
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D. The role of fundamentals: summary
In summary, we find that once we account for domestic and international macroeconomic variables and non-linear effects, we are able to explain very little of the volatility of capital flows to emerging markets. In particular, we explain very little of the difference in standard deviation and skewness of capital flows between emerging and developed countries. We started by stating that capital flows to emerging countries are 78.8 percent more volatile than those to developed economies, and after controlling for all these shocks this ratio is reduced to 62.2 percent. Furthermore, it is important to restate that we are probably overestimating the explanatory power of these variables since we are ignoring endogeneity and omitted variables in the specifications.
Since we cannot explain why capital flows to emerging countries are more volatile using fundamentals, in the next section we explore some statistical properties of capital flows to help determine where the answer may be.
IV. Statistical properties of volatility: crises, persistence, and contagion.
In this section we study the residuals from a different perspective. We assume that there is a sizeable proportion of the volatility that is non-fundamental driven and study three possibilities: the role of
outliers -or what we identify as crises, the role of persistence or the lags, and the role of contagion.
Notice that all these effects are in addition to the crises, persistence, and contagion that are already reflected in interest rates, exchange rates, inflation, output, and terms of trade
A. Crises
In the previous sections we showed that capital flows to emerging countries are both more volatile and more left skewed than capital flows to developed countries. It seems reasonable that emerging countries crises may have a role in accounting for both observations. In this section, we analyze this possibility by looking at the effect of excluding outliers from the residuals of the regressions in the previous section. In particular, we define as outlier a residual that is more than two standard deviations away from zero, where the standard deviation is calculated country by country. We look at the effect of excluding residuals on "R 2 ", the standard deviation of residuals, and skewness. The variance, standard deviation, and skewness are calculated on the residuals that remain after we exclude the outliers.
The results are presented in Table 4 . We report the results for two specifications: the pure fixed effects (benchmark), and the fixed effects plus the macroeconomic controls including the US real interest rate. We compare the standard deviation of the residuals of the specification with all the residuals with the one in which we exclude the outliers.
Obviously, the elimination of the outliers reduces the variances in both samples significantly. The "R 2 " are all above 45 percent. The most surprising result, however, is that the ratio of the standard deviations is almost unaffected by this procedure. The ratio of standard deviations only falls from 1.788 to 1.754, and from 1.622 to 1.599 in the two specifications. This procedure, however, does eliminate the skewness in the data, from an average absolute value of 0.5-0.7 to roughly 0.1 or less. Although not reported, kurtosis is also reduced from between 5 and 6 to close to 3 using this procedure. Therefore, the outliers explain the non-normal behavior of the distribution of residuals.
However, they do not account for the higher volatility of capital flows to emerging countries. These results are robust to all the previous specifications described so far.
B. Persistence
In this section we study the possibility that shocks have different persistence in emerging and developed countries. Persistence is not a typical "fundamental" included in the theories of capital flows, and that is why we think of persistence as a statistical property of capital flows. We study the issue of persistence by adding lags to two specifications, fixed effects, and all macroeconomic controls excluding outliers. First, we add the lag of the capital flows alone. Second, we include the lags of the macroeconomic variables as well. A summary of the results is presented in Table 5 . 11 Since the skewness was entirely accounted for by excluding outliers, we do not report this statistic anymore. Instead, we report the coefficient on the lag of the capital flows. The first row is our benchmark; the second row is our regression with all the macroeconomic variables and excluding outliers. The third row is the regression where we only control for fixed effects and the lag of capital flows. The fourth row is the specification with the lag and all the macroeconomic variables and no outliers. The last row includes the lags of all the right hand side variables as well.
Notice, first, that persistence accounts for a large fraction of capital flow volatility. The "R 2 " of just including the lag of capital flows is 41 percent for emerging countries, and 25 percent for developed countries. Once we account for macroeconomic controls and outliers, the "R 2 " increases to 65 percent for developed countries and 82 percent for emerging countries.
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As in the previous sections we also performed the same test for all the possible specifications and here we only report some of them.
Interestingly, and contrary to the effect of the exclusion of outliers, accounting for persistence not only increases the "explanatory" power of our regressions but also decreases substantially the ratio of standard deviations. This is reflected in the different coefficients of lag capital flows, which is quite higher for emerging countries than for developed countries, showing that capital flows are more persistent in emerging than in developed countries. The coefficient on the lag in emerging countries is usually higher than 0.60 while it is below 0.50 for developed countries.
In addition, whereas the exclusion of outliers before had little effect on the ratio of residuals, once we account for different persistence the exclusion of outliers does have a significant effect on this ratio.
The combined effect of accounting for persistence and excluding outliers is to reduce the ratio of standard deviations from 1.788 to 1.298.
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C. Contagion
The last statistical property of capital flows we analyze is the co-movement of flows across countries not explained by macroeconomic variables. We denote this co-movement as contagion.
We construct a common component of capital flows for different groups of countries, and study to what extent these common components explain capital flows in each group. The groups are: Latin America, Asia, Eastern Europe, other emerging, and developed countries. We try two methodologies to construct the common component. First, we consider a true common component computed by the first principal component. The problem with this measure is that we do not have a long enough time series and, therefore, not all countries can be included to form the principal component. This is clearly an underestimate of the common factor. As a result, we use an alternative simpler methodology in which the common component is simply the average capital flows for the group in each year. For each methodology, we added the principal component to the right hand side of our regressions.
12
We do not know why the effect of excluding residuals on the ratio of standard deviations is more important once we account for persistence. One possibility is that "crises" in emerging countries follow periods of high capital inflows more so than in developed countries. As a result, accounting for persistence increases the "expected" inflow right before the crisis in emerging countries more than in developed countries, increasing the relative size of the negative innovation. However, this depends very much on the methodology used to construct the principal components, and it is not clear which one should be preferred. 13 Observing the results of the fifth and sixth rows, it seems that the principal components also have some explanatory power when we also consider persistence and outliers for the case of emerging countries, although not for the case of developed countries. As a result, the ratio of standard deviations is further reduced to below 1.200.
We showed that capital flows to emerging countries are more correlated than capital flows to developed countries. As a result, when we add common components to the regressions we reduce the relative volatility of capital flows to emerging countries. One shortcoming of this exercise is that we cannot determine if this result is due to contagion or to an unobserved common determinant of capital flows to emerging countries. But regardless of the explanation for the result, we can say that common external conditions must play a significant role in capital flows to emerging countries, and that these common external conditions have little to do with international interest rates.
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If we had a longer time series we would trust more the results of the regressions in which the principal components are constructed in the traditional way; however, we do not have such data available to us. The main problem is that to to estimate principal components we need as many time observations as series are to be included. This is impossible for the Eastern European countries in which the information we have is at most 10 years long. Figure 3 shows the ratio of standard deviations of capital flows to emerging countries relative to developed countries for most specifications run. On the x-axis we have all the regressions, in which we control for domestic macroeconomic variables, international interest rates, outliers, persistence, and contagion. The bars represent the standard deviation of the residuals measured in the left vertical axis, and the line shows the ratio of standard deviations measured in the right vertical axis. A measure of the explanatory power is to compare the size of the bars to the first one on the left (which corresponds to our benchmark).
D. Summary
As we have argued before, macroeconomic controls and international interest rates have a small effect on the volatility of residuals and almost no effect on the ratio of standard deviations. This is despite the fact that endogeneity and omitted variables suggest that the little we explain is probably an overestimation of the actual effect of these variables. In the following specifications, we examine whether the statistic properties of capital flows can shed light on possible explanations for the volatility of capital flows to emerging countries. We find that capital flows to emerging countries have three properties, which account for almost all the excess standard deviation. Capital flows to emerging countries are more characterized by crises, are more persistent, and are more correlated with capital flows to similar countries than capital flows to developed countries. Once we control for these differences, the ratio of standard deviations of residuals drops from 1.788 to 1.161.
The fact that crises cannot be accounted for by domestic macroeconomic variables, together with the fact that capital flows to emerging countries are quite correlated suggests the importance of external or "supply" factors in explaining such flows. 14 Interestingly, international interest rates have very little explanatory power as well, suggesting that it is not the "representative world consumer" who supplies capital to emerging countries. In other words, the market for capital to emerging countries is probably somewhat segmented, subject to shocks unrelated to domestic macroeconomic conditions, and characterized by contagion. These conclusions might not be surprising. What we do find surprising is how much of the excess volatility of capital flows to emerging countries these characteristics can account for, especially when compared to the negligible effect of domestic macroeconomic variables and world interest rates.
In addition to crises and common components, we find that capital flows to emerging countries are substantially more persistent than those to developed countries. In Figure 4 , we present the auto regressive coefficient of capital flows for different specifications. The coefficient is quite stable across specifications, being around 0.60 for emerging countries and 0.49 for developed countries. These coefficients imply a half-life of capital flow shocks of 16.3 months for emerging countries and 11.7 months for developed countries. The difference in the persistence of shocks explains a large part of the ratio of standard deviations between emerging and developed countries. As far as we know, we do not have theories explaining this different degree of persistence.
14 Broner, Lorenzoni, and Schmukler (2004) present evidence on emerging countries sovereign debt that suggests the importance of these supply factors. See this paper and Caballero and Krishnamurthy (2003) for models in which supply side considerations play a major role in the access of emerging economies to international capital markets. 
V. Volatility and country characteristics
In the previous sections we showed that capital flows to emerging countries are much more volatile than capital flows to developed countries. We also showed that macroeconomic controls had little explanatory power to explain this phenomenon, which was characterized by a set of statistical properties not obviously related to any fundamentals. In this section we take a step back and analyze whether fundamentals may explain, if not the time series behavior of capital flows, at least its unconditional standard deviation. From our previous results it seems that the level of economic development should be a good predictor for this volatility, but it is not clear which aspect of economic development is most relevant. In this section we consider three variables which are correlated with economic development but which reflect different economic characteristics of countries: income per capita, financial development, and quality of institutions.
For income per capita we used the average of real income per capita from Penn World Tables for   the period [1985] [1986] [1987] [1988] [1989] . For financial development we use the ratio of private domestic credit to GDP, is that we want to minimize the problem of reverse causality, namely, that country characteristics in 1989 be the result of past capital flow volatility. Table 7 shows the main results. We find that higher per capita GDP, a higher level of financial development, and a higher level of institutional quality are all associated with less volatile capital flows. The results for financial development are especially interesting. While a high level of private credit is associated with less capital flow volatility, the result is weaker for the level of liquid liabilities.
The reason is probably that while the two measures reflect both financial development and, to some degree, financial vulnerability (e.g. leverage), the level of liquid liabilities probably reflects financial vulnerability to a larger extent than the level of private credit. This interpretation is reinforced by the result of the regression in which both measures are included (regression 4). In this case the coefficient on private credit increases in size while the coefficient on liquid liabilities becomes positive. Given the small number of observations and the high correlation between the explanatory variables, none of them is significant when included simultaneously. If one is willing to associate p-value with explanatory power, it seems that financial development is the variable that retains the most explanatory power, followed by institutional quality, and then by per capita GDP. [1985] [1986] [1987] [1988] [1989] . Bold numbers denote significance at least at 10% level. *, **, and *** denote 10%, 5%, and 1% significance, respectively. Standard errors in parenthesis. Units are: capital flows (for standard deviation) as percentage of GDP, per capita GDP in thousands of dollars, financial development as percentage of GDP (both private credit and liquid liabilities), institutional quality is an index (in 1990 it ranges from -3.26 for Zaire (not in our sample) or -2.06 for Nigeria (in our sample) to 3.47 for Canada).
VI. Final Remarks
In this paper we provide a number of stylized facts about capital flows to emerging and developed Although our evidence is more suggestive than conclusive, overall, it points to the importance of supply side factors in explaining capital flows to emerging countries. The fact that domestic macroeconomic variables have little explanatory power indicates that demand factors cannot account for much of the dynamics of capital flows to emerging countries. The importance of a common component of capital flows also suggests that external factors play an important role in explaining capital flows to emerging countries. Furthermore, the fact that crises are more important in emerging countries suggests that these external factors are subject to sudden changes. These observations are consistent with a world in which emerging countries are not fully integrated into global capital markets, but rather participate in a somewhat segmented market subject to sudden shifts in the supply of capital.
However, it would be wrong to conclude that emerging countries cannot do anything to avoid being subject to very volatile capital flows. Even though fundamentals explain little of the dynamics of capital flows, they do account for a substantial fraction of the unconditional volatility of flows. Our evidence suggests that emerging countries can reduce the volatility of capital flows by improving their financial markets and institutions.
